An investigation into the lipid interactions of peptides corresponding to the C-terminal anchoring domains of Escherichia coli penicillin-binding proteins 4, 5 and 6.
The Escherichia coli low molecular mass penicillin-binding proteins PBP4, PBP5 and PBP6 are DD-peptidases involved in murein biosynthesis. It has been suggested that these proteins may be anchored to the periplasmic face of the inner membrane via their C termini. Here, peptide homologues (P4, P5 and P6) of the PBP4, PBP5 and PBP5 C-terminal regions have been used to investigate potential protein-lipid interactions involved in this anchoring mechanism. Surface pressure changes observed for the interactions of P5 and P6 with a range of monolayers indicated that the peptides are membrane interactive and that the interactions proceeded via predominantly hydrophobic forces with only minor requirements for anionic lipid. In contrast, P4 interactions with monolayers appeared to proceed via predominantly electrostatic forces with a major requirement for anionic lipid. The lipid interactions of all three peptides were generally enhanced by low pH and for P5 and P6 were in the range of 10-15 mN m-1 whereas for P4 interactions they were in the range of 3-7 mN m-1. CD analysis implied the presence of alpha-helical structure in P5 and P6 and molecular area determinations implied that P4 may also possess helical architecture in the presence of dioleoylphosphatidylglycerol monolayers. Overall, our results support the view that C-terminal amphiphilic alpha-helices are involved in the membrane anchoring of PBP5 and PBP6 and suggest that a similar mechanism could contribute to PBP4-membrane anchoring. Furthermore, we have speculated that the presence of cationic residues in the hydrophilic face of these alpha-helices may help facilitate membrane interaction.